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The Effect of Irrigation and 
Fertilization on Willow Productivity
Why Willow?
Why Willow: Triple Bottom Line
Economic
Environment
Social
…we need to look at all energy 
options – gas turbines, 
cogeneration, clean coal, wind, 
hydro, biomass, solar, import 
contracts and nuclear – to 
determine the best way to meet 
Saskatchewan’s future energy 
needs in the most affordable, 
reliable, and environmentally-
friendly manner.
Speech from the Throne (October 21, 2009)
The Honourable Dr. Gordon L. Barnhart,
Lieutenant Governor of Saskatchewan
Wood Quality vs. Quantity
extractives (‘pitch’); cellulose; hemicelluloses, and lignin; 
inorganic element content; specific gravity; calorific energy 
value; ratio of bark to wood; ash content; and moisture content.
Biomass Feedstock Properties:
Objective
Determine the effects of irrigation and 
fertilization on willow biomass feedstock 
quality and quantity.
This presentation:
Willow productivity after two years
Study Site
Study Site
Soil: Orthic Vertisol
Sutherland Association
Glacial lacustrine PM
Growing season precipitation:
2008 (165 mm)
2009 (201 mm)
Agriculture Capability
Classification Rating: Class 2
Past management: barley/oats
Rosalie Raymond
Study Site
Site Establishment
Experimental Design
(Split-Split-Plot)
Whole plot: Willow Clone
Subplot: Irrigation
SV1 (S. dasyclados)
Charlie (S. alba x S. glatfelteri)
None
Deficit Irrigation (75% FC)
Full Irrigation (100% FC)
1x Recommended Fertilizer
2x Recomme ded Fertilizer
Sub-Subplot: Fertilization
Charlie
Charlie
Charlie SV1
SV1
SV1
Controlling Irrigation Rates
Controlling Irrigation Rates
Drip Irrigation Precision
Effective Buffers
Buffer Rows 1 and 2
No Water Plot
Full Water Plot
Fertilization Rates (kg/ha)
None
1x Rec. Fertilizer:
N-100 P-30 K-80 S-20
2x Rec. Fertilizer:
N-200 P-60 K-160 S-40
Site Maintenance
Plant Tissue Sampling
Results and Discussion:
Willow Biomass Production
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Mean (n = 3) effect of irrigation and fertilization on 
above-ground biomass production of the willow 
clone ‘Charlie’ after two growing seasons*
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*For each year, bars with the same letters are not significantly 
different (P >0.05) using LSD.
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Mean (n = 3) effect of irrigation and fertilization on 
above-ground biomass production of the willow 
clone ‘SV1’ after two growing seasons*
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*For each year, bars with the same letters are not significantly 
different (P >0.05) using LSD.
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Cold Hardiness
October 10, 2009
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Mean (n = 3) effect of irrigation and fertilization on 
the cold hardiness of willow clones ‘Charlie’  and 
‘SV1’ after the first winter*
*For each year, bars with the same letters are not significantly 
different (P >0.05) using LSD.
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Conclusions
10 Mg/ha/yr yield is possible when irrigating high-
yielding clones on fertile soils.
After two growing seasons, there was a highly
significant (P <0.0001) growth response to irrigation.
Highlights the importance of  water in the semi-arid
climate of Saskatchewan.
No significant (P >0.05) fertilization or fert x irrig
effects, except for the clone SV1 at the 2x Rec. 
rate (possibly due to soil type and/or poor FUE).
Future work: harvest (fall 2010); biomass and wood 
quality assessments; nutrient and water budgets.
1140 mm (45”) annually, yikes!!!
Where Does the Water Come From?!?
Many Thanks!!!!!!
Questions?
